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(54) Surgical penetration and dissection instrument 



(57) A surgical instrument for penetrating or dissect- 
ing bodily tissue which provides for the capability tor si- 
multaneous visualization during penetration or dissec- 
tion is disclosed. An endoscope can be inserted through 
the hollow shaft of the instrument to visualize the pene- 



tration or dissection. A locking assembly is featured 
which enables the user to initially slide the endoscope 
through the hollow shaft for proper positioning before 
the instrument is advanced into tissue, and then lock the 
endoscope in place to prevent substantial movement of 
the endoscope during advancement into tissue. 
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Description 

BACKGROUND OF THE INVENTION: 

This invention relates to surgical instruments for 
penetrating or dissecting bodily tissue. More specifical- 
ly, it relates to penetrating instruments which desirably 
but not necessarily incorporate an imaging element for 
viewing. These instruments allow access into a body 
cavity, or facilitate the creation of space between tissue 
layers, when the instrument is advanced into the tissue, 
and simultaneously provide the ability to visualize the 
penetrated or dissected tissue during the advancement. 

Key surgical activities which are required during nu- 
merous surgical procedures are the creation of: a) an 
access opening into the body cavity at the desired sur- 
gical site, and b) space between adjacent tissue layers 
to provide room for manipulating instruments and per- 
forming the surgical procedure. For many years, the sur- 
geon created the access opening by simply making a 
large incision through the body wafl to expose the body 
cavity. Similarly, space between adjacent tissue layers 
was created by making the large incision and then dis- 
secting away the unwanted tissue layers. The length of 
the incision would depend on the size of conventional 
surgical instruments and the ability of the surgeon to 
properly and efficiently use these instruments within the 
body cavity through the incision created. Once the sur- 
geon finished the surgical procedure, the incision could 
be fastened using known techniques. Unfortunately, 
due to the nature of these conventional, open surgical 
procedures, long incisions were often necessary. Open 
surgery can therefore be traumatic 1o the patient be- 
cause, among other things, the recuperative period re- 
quired to fully heal from the effects of the large incision 
may be significant. 

Since a patient's recuperative period can be signif- 
icant in connection with conventional open surgery, new 
surgical procedures and instruments to support those 
procedures are becoming available. The most popular 
alternative to open surgery currently is endoscopic sur- 
gery. Endoscopic surgery involves the use of a number 
of small diameter openings providing access into the 
body cavity. Unlike the large incisions required for open 
surgery, these small diameter openings readily heal fol- 
lowing surgery, and require much less recuperation time 
for the patient. 

The cornerstones which have made endoscopic 
surgical procedures possible are the miniaturized cam- 
era, or endoscope, and the surgical penetration instru- 
ment providing the small diameter opening for access 
into the body cavity, conventionally referred to as the 
trocar. Since both of these instruments are critical tor 
the performance of endoscopic surgery, each will be dis- 
cussed briefly below. 

An endoscope is an elongated, generally cylindrical 
imaging and visualization instrument. It can be attached 
to a light source which provides illumination within the 



body cavity at the surgical site. The endoscope contains 
a miniaturized camera lens which is capable of trans- 
mitting the illuminated images at the surgical site to the 
surgeon during a surgical procedure. The endoscope is 

5 frequently attached to a video monitor during endoscop- 
ic surgery, so that the surgical team can observe the sur- 
gical procedure within the body cavity on the video mon- 
itor screen. The endoscope has made it possible to in- 
directly observe the surgical procedure without having 

to the direct access into the body cavity, and consequently 
the large incisions it requires to create such direct ac- 
cess. 

Critical to the success of endoscopic surgery is the 
creation of a small diameter passageway into the body 

is cavity for subsequent insertion and withdrawal of surgi- 
cal instruments. These instruments include, for exam- 
ple, an endoscope, and elongated instruments to cut, 
fasten, coagulate and excise desired tissue. The trocar 
has become the instrument of choice to create this small 

20 diameter passageway. A trocar is a penetrating assem- 
bly including a cutting tool, commonly referred to as the 
trocar obturator. The obturator has an elongated, cylin- 
drical shaft from which extends a penetrating tip to cre- 
ate and enlarge an opening into tissue as the obturator 

25 is advanced. The obturator is slidably received in a 
sleeve, commonly referred to as the trocar cannula. As 
the obturator is advanced into the tissue, the cannula 
likewise is advanced. When the obturator has complete- 
ly punctured the body wall, the obturator is withdrawn 

30 from the trocar assembly, leaving behind the trocar can- 
nula. The trocar cannula then provides the passageway 
into the body cavity through a relatively small diameter 
opening. 

One of the first technical challenges in connection 

35 with the design and manufacture of the trocar related to 
the incorporation of features into the trocar to enhance 
its safety. Specifically, it was important to develop a 
safety trocar which could substantially lessen the pos- 
sibility of unintentional tissue or organ puncture. The 

40 seminal patent that describes a mechanism for protect- 
ing bodily tissue and organs from inadvertent puncture 
during advancement of the instrument into the body cav- 
ity is U.S. Patent No. 4,535,773 (Yoon, issued August, 
1985). This patent describes a trocar assembly which 

45 includes a safety shield interposed between the trocar 
obturator and cannula. The shield is biased in an ex- 
tended position to cover the penetrating tip of the obtu- 
rator. When the surgeon desires to penetrate tissue with 
the trocar, the safety shield retracts and exposes the 

so penetrating tip when the surgeon applies pressure 
against the body wall. The shield remains in the retract- 
ed position so long as pressure is continuously applied. 
When the surgeon fully punctures the body wall, the 
pressure is relieved and the safety shield returns to its 

55 extended position covering the penetrating tip. There- 
fore, inadvertent puncture of bodily tissue and organs 
within the body cavity can be avoided. Another trocar 
assembly with a safety shield mechanism is described 



3 



EP 0 724 865 A1 



4 



in U.S. Patent No. 5,226,426 {Yoon, issued July 13, 
1993). This patent describes a trocar obturator in the 
form ol a hollow needle through which the safety shield 
(or safety "probe"), is disposed. Once again, the safety 
probe covers the sharp tip of the needle until pressure 
is applied during insertion. 

Since the development of the safety-shielded tro- 
car, other mechanisms for protecting tissues and organs 
from inadvertent puncture during endoscopic surgery 
have been developed. For example, mechanisms have 
been developed where the obturator retracts into the tro- 
car cannula after puncture. These "retractable obtura- 
tor" trocars may be equipped with a safety shield which 
simultaneously moves to an extended position as the 
obturator retracts within the trocar cannula. 

While numerous trocar assemblies have been de- 
signed to prevent inadvertent puncture, all of these in- 
struments still have one basic problem. Regardless of 
the safety mechanisms built into these instruments, the 
surgeon cannot avoid the fact that he is still puncturing 
tissue blindly. Not only is the puncture performed blindly, 
but the instruments are expensive to manufacture and 
occasionally fail in connection with the safety features 
incorporated to prevent inadvertent puncture during the 
blind insertion. Therefore, significant new designs for 
trocar assemblies have been developed. 

One of the more remarkable developments in the 
design of trocar assemblies relates to the incorporation 
of visualization concurrently with penetration. This has 
been made possible by the "marriage" of the endoscope 
for imaging and visualization, and the trocar for pene- 
tration to provide the endoscopic access opening. The 
first patent to describe a surgical penetration instrument 
adapted for visualization during penetration is U.S. Pat- 
ent No. 5,271,380 (Riek, et al., issued December 21, 
1 993). The Riek patent describes a penetrating instru- 
ment including a hollow, cylindrical sleeve and an imag- 
ing element attached to the sleeve at its distal end. The 
imaging element is a transparent, optical "window". In a 
preferred embodiment, it has a conical configuration to 
facilitate the advance of the instrument into body tissue. 
A fiber optic cable extends through the hollow shaft and 
is positioned adjacent the proximal end of the window. 
It delivers light from a light source through the optical 
window into surrounding bodily tissue. A camera lens is 
also provided in the shaft to deliver illuminated images 
transmitted through the optical window to the surgeon. 
When the surgeon advances the instrument into bodily 
tissue, the surgeon can view the tissue in front of and 
surrounding the optical window during the penetration. 
This feature is significant because the surgeon can ad- 
just the path of advancement if he approaches tissue or 
organs which should not be touched. In this way, the 
incorporation of a safety shield or another mechanism 
to protect tissue or organs from inadvertent puncture 
during a blind insertion is unnecessary. 

Another recently issued patent representing yet an- 
other significant advance in the state of the art with re- 



spect to surgical penetration instruments providing si- 
multaneous visualization is U.S. Patent No. 5,334,150 
{Kaali, issued August 2, 1994). The Kaali patent also 
describes an instrument including an elongated hollow 

s shaft to which is attached an imaging element in the pre- 
ferred form of a transparent conical window. However, 
instead of extending a fiber optic cable and lens into 
fixed positions adjacent the proximal end of the trans- 
parent window within the hollow shaft, the Kaali patent 

io describes using a fully integrated endoscope which can 
be inserted through the hollow shaft adjacent the win- 
dow to provide illumination and visualization of tissue in 
front of and surrounding the transparent window during 
insertion. 

is The surgeon using the penetrating instruments de- 
scribed in the Riek and Kaali patents must advance the 
instrument while the endoscope is positioned adjacent 
the transparent optical window within the shaft. Unfor- 
tunately, as the instrument is advanced, there is a strong 

20 likelihood that substantial movement of the endoscope 
within the shaft may occur. This movement will disrupt 
the visual image of the surrounding tissue, causing an 
unwanted distraction. 

While significant advances have been made in the 

25 development of surgical penetrating instruments adapt- 
ed for simultaneous visualization using an endoscope, 
there are still certain problems which need to be over- 
come. Significantly, it would be most desirable if a mech- 
anism were developed to prevent the endoscope when 

so fully inserted through the hollow shaft of the surgical 
penetration instrument from any substantial movement. 

SUMMARY OF THE INVENTION: 

35 The invention is a surgical instrument for penetrat- 
ing or dissecting bodily tissue. It comprises a generally 
cylindrical, elongated hollow shaft having a longitudinal 
axis and proximal and distal ends. The hollow shaft has 
a lumen through it with a diameter sized to slidably re- 
40 ceive an endoscope therein from the proximal to the dis- 
tal end of the shaft. A hub is attached to the proximal 
end of the shaft and has a passageway through it com- 
municating with the shaft lumen. An endoscope locking 
assembly is on the hub. When the endoscope is re- 
45 corvod in the shaft lumen, the lock is actuable from an 
open position where the lock is spaced from the shaft 
lumen and disengaged from the endoscope, to a closed 
position where the lock constricts the shaft lumen and 
engages the endoscope to prevent its substantial move- 
so ment. 

The endoscope locking assembly desirably ad- 
dresses the problem related to unwanted movement of 
the endoscope while the instrument is advanced into tis- 
sue for penetration or dissection. This assembly is 
55 adapted to constrict the shaft lumen and engage the en- 
doscope when it is inserted through the shaft. It prevents 
substantial movement of the shaft when the endoscope 
locking assembly is engaged. It prevents such move- 
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ment both radially and axially, therefore maintaining the 
endoscope in a fixed position during the advancement 
of the instrument. The fixed endoscope is important to 
the surgeon's ability to perform the penetration or dis- 
section without any significant disruption resulting from 
an unwanted change in the orientation of the visual im- 
age created by the endoscope. Therefore, optimum 
clarity and visual imaging can be readily obtained, with- 
out any unwanted distractions. 

The surgical instrument of this invention is ideally 
suited for all applications for which conventional trocars 
and other instruments for creating space are used. 
These applications include, but are not limited to, vari- 
ous forms of endoscopic surgery, including laparoscopic 
and thoracoscopic surgery. It is also envisioned that the 
surgical instrument of this invention may be used for ar- 
throscopic surgery as well. In addition to those proce- 
dures where penetration and puncture of the body wall 
to provide a passageway for additional endoscopic sur- 
gical instrumentation is desired, it is also anticipated that 
this instrument may be used in procedures not requiring 
complete penetration and puncture through the body 
wall. For example, certain procedures require a pene- 
trating or dissecting instrument to tunnel through layers 
of tissue without breaking certain other layers of tissue. 
Emerging procedures in connection with laparoscopic 
hernia repair and saphenous vein harvesting for cardi- 
ovascular surgery incorporate tunneling techniques to 
provide access to a desired surgical site remote from 
the point of entry. The surgical user may well find the 
surgical instrument of this invention, which offers the du- 
al capabilities of dissection and visualization, to be par- 
ticularly well suited for these emerging procedures. Fi- 
nally, the reader must also realize that although this in- 
strument is particularly adapted for endoscopic surgical 
applications, it may also find use for a wealth of appli- 
cations in conventional open surgery. 

BRIEF DESCRIPTION OF THE DRAWINGS: 

Figure 1 is a perspective view of an assembly in- 
cluding the surgical penetration instrument of the 
present invention. 

Figure 2 is an enlarged perspective view of the pen- 
etrating tip of the instrument, and the relationship be- 
tween the distal end of an endoscope and the proximal 
end of the penetrating tip. 

Figure 3 is a side elevational view in partial cross- 
section of the assembly including the instrument shown 
in the process of penetrating bodily tissue in a surgical 
patient. 

Figure 4 is an exploded perspective view of the as- 
sembly including the surgical penetration instrument. 

Figure 5 is an exploded perspective view showing 
the locking assembly of the surgical instrument of this 
invention suspended above the shaft of an endoscope. 

Figure 6 is a partial longitudinal cross-sectional 
view of the locking assembly taken along section line 



6-6 of Figure 1. 

Figure 7 is a transverse cross-sectional view of the 
locking assembly taken along line 7-7 of Figure 6. 

5 DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Reference numerals are used in this description to 
designate the various components and elements of the 
10 surgical instrument of this invention. Identical reference 
numerals designated in the various drawings refer to the 
identical element or component of the surgical penetra- 
tion instrument. As used in this description, "proximal" 
or "proximally" refers to that portion of the instrument, 
component or element which extends toward the user. 
Conversely, "distal" or "distally" refers to that portion of 
the instrument, component or element which extends 
away from the user. 

Referring now to Figures 1 , 2 and 4, there is shown 
» an assembly 10 which incorporates the surgical pene- 
tration or dissection instrument of this invention. The 
surgical instrument 11 has a cylindrical, elongated hol- 
low shaft 1 2. The shaft has a proximal end 29 and distal 
end 1 3 from which extends a conical transparent pene- 
5 trating tip 1 4. The shaft also has a longitudinal axis des- 
ignated by the letter "L" in Figure 4. Facilitating the pen- 
etration of tip 1 4 as instrument 11 is advanced into tissue 
in the direction of the shaft longitudinal axis are first and 
second blades 15 and 16, respectively, extending out- 
30 wardly from the transparent conical tip. 

The assembly includes a conventional cannula 17. 
The cannula has a cannula housing 18 and stopcock 
19. Extending distally from the cannula housing 18 is 
the cannula sleeve 20. The surgical instrument 11 is in- 
35 sorted into and through the cannula housing 18 and 
sleeve 20. The transparent penetrating tip 14 of the in- 
strument, and a portion of the shaft distal end 13 of the 
instrument, extend distally from the cannula sleeve 20. 
A hub 21 is attached to the shaft proximal end 29 
to of the surgical instrument. The hub can be secured to 
the cannula housing 18 using a conventional attach- 
ment mechanism when the shaft is fully inserted into and 
through the cannula housing and sleeve. The hub has 
a passageway 30 communicating with the lumen of the 
45 hollow shaft 12. If desired, a pressurizing fluid such as 
carbon dioxide can be selectively pumped through the 
cannula sleeve 20 via stopcock 1 9 into the body of the 
patient. 

The assembly illustrated in Figure 1 , and in partic- 
50 ular the surgical penetration or dissection instrument 11 
of this invention, can be used to penetrate or dissect 
tissue while providing simultaneous visualization as the 
tissue is penetrated or dissected. As illustrated in Figure 
3, the assembly 10 is advanced in the direction illustrat- 
es ed by the arrow through bodily tissue 24 of a surgical 
patient 25. A conventional endoscope 23 can be insert- 
ed through the passageway 30 of hub 21 and the hollow 
shaft 12 of instrument 1 1 so that the endoscope is posi- 
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tioned adjacent the proximal end of transparent pene- 
trating tip 1 4. The endoscope 23 is connected to a light 
source 21 to provide illumination through the transpar- 
ent penetrating tip 14 to the surgical site. It is also con* 
nected to a video monitor 22 to display the illuminated 
images transmitted from the surgical site. In this way, 
the user can readily monitor the advance of instrument 
11 through bodily tissue 24 from video monitor 22. 

When the advancement of the surgical instrument 
11 is completed, the instrument and the endoscope 23 
may be removed from cannula 17 of assembly 10, so 
that additional instrumentation can then be inserted 
through the cannula to the surgical site to complete a 
desired surgical procedure. 

Referring now to Figures 2, the transparent, conical 
penetrating tip 14 of the surgical instrument has a circu- 
lar base 26 and a blunt point 31 extending distally from 
the base. The circular base 26 is positioned adjacent 
the shaft distal end 1 3. The first and second blades 15 
and 16, respectively, have generally straight, linear 
edge surfaces 27 and 28, respectively. Each of the first 
and second blades 1 5 and 1 6 extend longitudinally from 
adjacent the circular base 26 toward point 31 of pene- 
trating tip 14. The first and second blades are spaced 
about 1 80° from each other, and are positioned proxi- 
mally of the point. 

What will now be described is the locking assembly 
of the surgical instrument which restricts substantial 
movement of the endoscope 23 when the endoscope is 
received within the hollow shaft 12 and extends in abut- 
ting relationship with penetrating tip 1 4 at the shaft distal 
end 13. Referring to Figures 5-7, the locking assembly 
is designated generally at 32. The locking assembly in- 
cludes a finger latch 33 which a user can readily engage 
to actuate the assembly 32 from an open to a closed 
position, and vice versa. Extending away from the un- 
derside of the proximal end of the finger latch 33 is a 
camming member 34. The camming member 34 has an 
arcuate configuration which terminates at an arcuate 
camming edge surface 35 spaced from the distal end of 
the finger latch 33. An aperture 40 extends laterally 
through camming member 34 adjacent the arcuate cam- 
ming edge surface 35. Camming member 34 is mounted 
on a rod 36 through the aperture 40 for rotational move- 
ment of the locking assembly from an open to a closed 
position. 

The rod 36 of the locking assembly 32 is fixed within 
the hub 21 using a conventional attachment method. 
The rod is positioned generally perpendicularly to the 
longitudinal axis of the elongated shaft 1 2 of the surgical 
instrument. The hub 21 has a top surface 37 from which 
extends distally two side surfaces, each of which is des- 
ignated as 38. The rod 36 is therefore positioned prox- 
imally of top surface 37 and between the two side sur- 
faces 38. 

The hollow shaft 12 extends into the hub 21 to a 
position adjacent the top surface 37 of the hub. An open- 
ing in the shaft within the hub 21 is created to permit the 



free rotational movement of the locking assembly. 

One of the side surfaces 38 contains a longitudinally 
extending slot 39. When the locking assembly is in the 
closed position, the finger latch 33 rests within and par- 
5 allel to the longitudinally extending slot 39. In the closed 
position, the finger latch is congruous with side surface 
38 of hub 21 , and extends slightly proximally beyond the 
top surface 37. The user can therefore readily engage 
that portion of the finger latch 33 which extends proxi- 
mo mally from top surface 37 when the user desires to ac- 
tuate the locking assembly from the closed position to 
the open position. 

When the user desires to actuate the locking as- 
sembly from a closed position to an open position, the 
is user engages the finger latch 33 and moves it in the di- 
rection of the arrow illustrated in Figure 6. Since the 
camming member extending arcuately away from the 
finger latch 33 is mounted for rotational movement on 
the axially stationary rod 36 within hub 31, upward 
so movement of the finger latch 33 will cause the entire 
locking assembly to rotate about the fixed rod 36. In the 
open position the finger latch 33 protrudes laterally from 
the slot 39 and side surface 38. The angular relationship 
of the finger latch between the open and closed posi- 
es tions is about 60°, and further movement of the finger 
latch beyond the open position illustrated by the dashed 
lines of Figure 6 is prevented because the finger latch 
contacts a portion of the inner structure within hub 21 . 
When the locking assembly is in the closed position, 
30 the arcuate camming surface 35 extends into the lumen 
of the hollow shaft 1 2 at the shaft proximal end 29 within 
hub 21 . As best illustrated in Figure 7, when the locking 
assembly is in the closed position, and the endoscope 
23 is inserted through the passageway 30 and the hol- 
35 low shaft 12 of the instrument, the arcuate camming 
edge surface 35 constricts the size of the shaft lumen 
to substantially restrict rotational or axial movement of 
endoscope 23. The arcuate camming edge surface 35 
has a radius of curvature which corresponds to that of 
40 the endoscope 23, and so therefore when the locking 
assembly is in the closed position, the arcuate camming 
edge surface 35 frictionally engages the outer arcuate 
surface of the endoscope to prevent substantial move- 
ment. 

f5 When the locking assembly is returned to the open 
position by moving the finger latch 33 in the upward di- 
rection as shown in Figure 6, the rotational movement 
of the camming member 34 causes the arcuate cam- 
ming edge surface 35 to move into a position where it 

so no longer constricts the size of the shaft lumen within 
hub 21. Therefore, the endoscope 23 can be freely in- 
serted into and withdrawn from hollow shaft 12. 

The reader should realize that this detailed descrip- 
tion of the most preferred embodiment of the surgical 

55 instrument of this invention does not preclude numerous 
embodiments which are not particularly illustrated in the 
drawings from falling within the scope of the appended 
claims. In other words, it is the appended claims which 
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define the scope of the invention, and not this detailed 
description. One skilled in the art can readily envision 
numerous additional embodiments which fall within the 
scope of the appended claims. For example, the 
claimed invention should in no way be construed to be s 
limited to a surgical penetration instrument which has a 
transparent penetrating tip. A penetrating tip may be un- 
necessary or undesirable when the instrument is used 
to gently dissect soft tissue. Additionally, if a penetrating 
tip is desired, it may be desirable to modify its shape for io 
different applications, and further, it may be desirable to 
modify the number or configuration of blades which may 
extend outwardly from the tip. 



Claims 

1. A surgical instrument for penetrating or dissecting 
bodily tissue, said instrument comprising a gener- 
ally cylindrical, elongated hollow shaft having a Ion- 20 
gitudinal axis and proximal and distal ends, said hol- 
low shaft having a lumen therethrough with a diam- 
eter sized to slidably receive an endoscope therein 
from said shaft proximal end to said shaft distal end; 

a hub attached to said shaft proximal end having a 2s 
passageway therethrough communicating with said 
shaft lumen; and an endoscope locking assembly 
on said hub, wherein when said endoscope is re- 
ceived in said shaft lumen, said locking assembly 
is actuable from an open position wherein said lock- 30 
ing assembly is spaced from said shaft lumen and 
disengaged from said endoscope, to a closed posi- 
tion wherein said locking assembly constricts said 
shaft lumen and engages said endoscope so as to 
prevent substantial movement thereof. 35 

2. The instrument of Claim 1 wherein said hub has a 
top surface adjacent said shaft proximal end, and a 
side surface extending distally from said top surface 
and spaced apart from said shaft proximal end, said <o 
side surface having a longitudinally extending slot 
therein. 

3. The instrument of Claim 2 wherein said locking as- 
sembly includes an engagable finger latch for actu- 4S 
ating said locking assembly from said open to said 
closed positions, said latch disposed in said slot. 

4. The instrument of Claim 3 wherein said latch ex- 
tends outwardly of said side surface in said open 50 
position and lies generally parallel to and substan- 
tially in alignment with said side surface in said 
closed position. 

5. The instrument of Claim 4 wherein said locking as- ss 
sembly includes a camming member diverging from 
said latch within said hub. said camming member 
terminating at an arcuate camming edge surface 



having a radius of curvature substantially the same 
as that of said shaft lumen. 

6. The instrument of Claim 5 wherein said locking as- 
sembly includes an ax tally stationary rod disposed 
within said hub and substantially perpendicular to 
said shaft longitudinal axis, and said camming 
member is rotatabiy mounted on said rod, wherein 
when said camming member is rotated from said 
open to said closed position using said latch, said 
arcuate camming edge surface rotates from a first 
position spaced from said shaft lumen for slidably 
receiving said endoscope therein, to a second cam- 
ming position constricting said shaft lumen for fic- 
tionally resisting substantial movement of said en- 
doscope. 

7. The instrument of Claim 6 wherein said instrument 
further comprises a penetrating tip extending from 
said shaft distal end and having a transparent por- 
tion, said tip having an exterior surface configura- 
tion shaped to enlarge an opening as said instru- 
ment is advanced into said bodily tissue. 
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